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Note. Present value tables for Topic 7 (Chapter 10) are at the back of this handout. 

 Part 1. Price discrimination  

Consider price discrimination (PD) where the firm can segment the market---break 

consumers up into different sub-markets---but cannot perfectly PD. We will focus on one case 

only: where the firm can segment into 2 sub-markets and MC is constant. The latter assumption 

allows us to use simple numerical problems. If MC  a constant, we must determine a combined 

MR for the 2 sub-markets. Otherwise we cannot find the profit-maximizing outputs (qs).           

 For example, Figure 1 shows what happens if we set each sub-market’s MR = MC. This 

CAN NOT be profit-maximizing because the relevant cost is for the 50th unit, since cost is 

independent of where the good is sold (there is no cost differential between the sub-markets). 

Given q1 = 20 and q2 = 30, if Δq1 = -1 & Δq2 = 1, ΔTC = 0,  ΔTR = $3, and Δ = $3. Now if MC 

is constant = $x, simply setting each sub-market’s MR = MC is o.k. We do not need to derive the 

combined MR because we know MR = $x in each sub-market for profit maximization. The 

conditions for profit-maximizing PD are:                                                                                       

(1) MR must be = in each sub-market, and (2) MR = MC.   
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Requirements for PD. (1) segment market, (2) sub-markets must have different elasticities of 

demand, and (3) prevent resale.  

An example.  

MC = $2 (TC = 2Q), Q = qs + qns, s = students, and ns = non-students. The demand is for concert 

seats. First suppose the profit-maximizing choice of qs and qns yields Q < capacity of the hall. 

Later we will consider what happens with a capacity constraint. 

 Inverse demands: Ps = 30 - qs/20 & Pns = 60 - qns/10. Now find TR in each sub-market (so 

we can derive MRs).  

TRs = 30qs -
20

q 2
s  and TRns = 60qns - 

10

q2
ns .  

Take the derivatives to get MRs:  
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Now set MR = MC in each sub market: 

 30 - 
10

qs  = 2  qs = 280, 

 60 -
5

qns  = 2  qns = 290. 

Use the demand schedules to get Ps = $16 and Pns = $31. Compute D
PE  at the profit-maximizing 

quantities: ( D
PE  = 

Q

P

slope
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). Thus, for students, slope = -1/20, and for non-students  

slope = -1/10.   
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The highest |Ep| gets the lowest P. Since MRs must be equal in each sub-market, we must have: 
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If, for example, Ps < Pns,  1/ D
ps

E  > 1/ D
pns

E , which implies | D
ps

E | > | D
pns

E |---the sub-market with the 

lowest P must have the largest D
pE . 

A capacity constraint. Suppose the hall only seats 400. Since qs+qns = 570, we can sell 400, but 

who gets the tickets and what are the Ps? In this problem, MC =  because of the capacity 

constraint  (MC = $2 for  Q < 400). MC is now irrelevant. Think!! What must be true for the 

profit-maximizing choices of qs and qns (using the constraint qs+qns = 400), and what are the 

profit-maximizing Ps?  

 

Part 2. Versioning 

Suppose a seller can not practice price discrimination, but can offer different versions of its 

product. The trick here is to get one to implicitly reveal his or her buyer reservation price by the 

choice of a particular version of the good.  

 Consider a problem where there are 2 types of customers, A and B. For simplicity, let  

TVC = 0. Since TFC does not affect output or quality decisions, we can simply ignore all cost.  

The fraction α of potential buyers are As. Each buyer, A or B, buys at most one unit. The question  

is whether one buys and what quality is purchased. Figures 2 & 3 show the demand for quality, 

x. Suppose the seller knows there are As and Bs, knows α, knows how demand looks, but may 

not know who is an A or a B. To capture all consumer surplus, so the consumer is just willing to 

buy, the seller could offer 2 versions of its product: an x1 quality version at P1 = G, and an x2 

quality version at P2 = G+L+M.  

 However there is a problem here. An A who buys x2 at P2 = G+L+M, has CS = 0, but, if 

the same person buys x1 at P1 = G, then CS = L. Thus what is the highest P2 the seller can charge 

for x2 and induce As to just be willing to buy x2?  
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 Consider Figure 4. If the seller reduces the low quality version to x0, each B will now 

pay only G-R, so R is lost from each of them. However, what can now be charged for x2, given 

P0, and when does it pay to decrease the quality of the low quality version from x1 to x0? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figures 2 & 3
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Part 3. Signaling 

The Spence Signaling Model with Two Jobs 
 
Introduction. 
 
In the basic Spence signaling model (1974), there is only one type of job, and signaling 
cannot increase social wealth. Signaling rearranges wealth, but at the cost of the 
resources that are used to signal, so society’s wealth decreases. With two different types 
of jobs, potentially, signaling could improve wealth, and such a problem is considered 
below. The following variables are used: 
 
  =  the fraction of “good” workers. 
 
 1-  = the fraction of “bad” workers (employers know these fractions). 
 
 The total number of workers is irrelevant, so set it = 1; thus  = both the fraction & 
number of good workers, etc. 
 
 MRP =  marginal revenue product; MRP is constant. This is the value of a worker to a 
firm. 
 
 In skilled jobs, MRPgood  = 2 & MRPbad  =  0. 
 
 In unskilled jobs, MRPgood  =  MRPbad  = 1. 
 
  = wealth of society. 
 
 y = level of the signal. 
 
 Total signaling cost is y/2 for good workers & y for bad workers. 
  
Without signaling, all workers appear identical, and either all are placed in skilled jobs, 
or all are placed in unskilled jobs. Since the expected MRP if all are placed in skilled jobs 
is 2 + 0(1-) = 2, and the expected productivity if all are placed in unskilled jobs is 1, 
all will be placed in skilled jobs if  > ½, & all will be placed in unskilled jobs if  < ½.1 
 
 
Signaling.  
 
For signaling, start by ignoring pooling (when all are viewed the same because no 
signaling occurs). That is, start by assuming beliefs of employers that those who do not 

                                                       
1 This assumes a trivial percentage of an individual’s output is reaped by firms. Then firms will gain more by taking the 
same percentage from the highest output, which is 2 if  > ½.  
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signal are bad workers & placed in unskilled jobs. Good workers want to be correctly 
viewed as good if: 
 
 2 – y/2 > 1, or y < 2.                                                                                          (1) 
 
Bad workers prefer to be correctly viewed as bad if: 
 
 2 – y < 1, or y > 1.                                                                                             (2)                  
 
Thus, signaling can occur if: 
 
 1 < y < 2.                                                                                                           (3) 
 
  
Firms will compete & drive y as low as possible, to what is called the Riley outcome 
(1979), y = 1 + , where  is a small positive number. For simplicity, ignore , & assume, 
for  y = 1, bad workers will not signal.  
 
 
Good workers & pooling. 
 
Think of the problem this way. If no one signals, ultimately firms realize this & compete 
for workers, recognizing  of the workers are good. With pooling, all are paid the same. 
When   < ½ , all would be put in unskilled jobs & paid 1. When   > ½ , all would be 
put in skilled jobs & paid 2. When would good workers deviate from a pooling 
equilibrium? With y = 1, the net income of a good worker who signals is 2 – y/2 = 1.5  
 
 When  < ½, the wage with pooling = 1. Thus, good workers always prefer signaling to 
pooling if  < ½. 
 
 When   > ½, the wage with pooling = 2. Good workers would prefer to deviate from 
a pooling equilibrium by signaling if 1.5 > 2, or if: 
 
   < 3/4.                                                                                                                 (4) 
 
 
Wealth & pooling.  
 
With signaling,  of workers are in good jobs (with MRP = 2), 1-  of workers are in 
unskilled jobs (with MRP = 1), &  of workers spend ½ each signaling. Thus, wealth 
with signaling is: 
 
 signal = 2  + 1- -/2 = 1 + .5.  
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If  < ½, welfare with pooling, , is 1: all workers are placed in unskilled jobs. 

Clearly signal >  . With signaling, every good worker who reallocates from the 
unskilled job to the skilled job increases output/wealth by 1 minus the cost of signaling---
1/2. Thus, when all . good workers signal, wealth increases by .5.  
 
 

If  > ½,  welfare with pooling, , is 2. Thus signal >  if 1 + .5 > 2, or 
if:  
 
  < 2/3.                                                                                                                  (5) 
 
The reason (4) & (5) differ is good individuals look at their own benefit from deviating 
from pooling, how much more they will be paid, which, if  < ½, is a private & social 
benefit since it reflects the larger MRP for good individuals in skilled jobs. However, if  
 > ½,  all individuals are in the skilled jobs with pooling. Now the good workers’gain is 
simply higher earnings for them; there is no more output from them. The social gain from 
signaling in this case is 1-: the number of bad workers who are identified (when good 
workers signal) & are moved from the skilled sector (where their MRP = 0) to the 
unskilled sector (where their MRP = 1). 
 
Since, when  > ½, good workers look at their private gain from identifying  
themselves---getting paid 2 at a cost of ½ versus getting paid 2, and this is not the social 
gain, we can have inefficient signaling. Indeed, if 2/3 < . < 3/4, individuals prefer to 
signal, but signaling reduces welfare (Figure 1). 
 
We now summarize the results 
 
  If  < ½, good workers would signal, & doing so moves them from unskilled jobs to 
skilled jobs---a wealth increase since output goes up 1 at a cost of y/2 = ½ for each good 
worker. 
 
  If ½ <  < 2/3, signaling occurs & increases wealth. Bad workers move from skilled to 
unskilled jobs; this increases wealth by 1- (the number of bad workers multiplied by the 
difference in their output in unskilled & skilled jobs, = 1). The total cost of signaling by 
good workers is /2. This increases wealth if 1- > /2, or if 2 - 2 > , or if  < 2/3---
which is true. 
 
  If 2/3 <  < 3/4, signaling occurs & decreases wealth. The gain is again 1- , & the 
cost is again /2, but   > 2/3, so wealth is reduced by signaling. 
 
  If 3/4 < , good workers will not signal, & wealth is higher with pooling because  
  > 2/3.   
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Thus signaling can increase or decrease wealth, depending on the size of . 
 

Figure 5


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Signaling occurs & 
increases wealth.

Signaling occurs & 
decreases wealth.

Signaling does not occur & 
wealth is larger without signaling.
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